Induction of DNA double-strand breaks in Chinese hamster V79 cells by 2-chlorodeoxyadenosine.
2-Chlorodeoxyadenosine was found to induce DNA double-strand breaks as well as cell death in log-phase Chinese hamster V79 cells. The induction of DNA double-strand breaks, measured by a neutral elution technique, was observed after a 2-h incubation of the cells in the presence of 5 microM of 2-chlorodeoxyadenosine, but these breaks were almost rejoined by a subsequent 1-h incubation, even though this drug was present in the medium during incubation. This repair was prevented by the addition of nicotinamide, which is known to inhibit poly(ADP-ribose) synthesis that is strongly associated with the DNA ligation, but not prevented by the addition of 9-beta-D-arabinofuranosyladenine (araA), which is known to inhibit DNA polymerization. These results suggest that the repair of CdA-induced double-strand breaks is achieved by ligation alone without DNA polymerization. When 35 microM of cycloheximide and 1.3 mM of dibutyryl cAMP were added to the medium, it was found that the induction of double-strand breaks by 2-chlorodeoxyadenosine was suppressed, while the cytotoxicity of 2-chlorodeoxyadenosine measured by colony-forming ability was not interfered with. These results suggest that the induction of DNA double-strand breaks is not associated with the cytotoxicity of this drug.